α2-3 Sialic acid glycoconjugate loss and its effect on infection with Toxoplasma parasites.
Recognition of sialylated glycoconjugates is important for host cell invasion by Apicomplexan parasites. Toxoplasma gondii parasites penetrate host cells via interactions between their microneme proteins and sialylated glycoconjugates on the surface of host cells. However, the role played by sialic acids during infection with T. gondii is not well understood. Here, we focused on the role of α2-3 sialic acid linkages as they appear to be widely expressed in vertebrates. Removal of α2-3 sialic acid linkages on macrophages by neuraminidase treatment did not influence the rate of infection or growth of T. gondii, nor did it affect phagocytosis in vitro. Sialyltransferase ST3Gal-I deficient mice (ST3Gal-I(-/-) mice) lost α2-3 sialic acid linkages in macrophages and spleen cells. The numbers of T. gondii-infected CD11b(+) cells in peritoneal cavities of the infected ST3Gal-I(-/-) mice were relatively lower than those of the infected wild type animals. In addition, CD8(+) T cell populations and numbers in the spleens and peritoneal cavities of the ST3Gal-I(-/-) mice were significantly lower than those in the wild type animals before and after the T. gondii infection. ST3Gal-I(-/-) mice had severe liver damage and reduced survival rates following peritoneal infection with T. gondii. Furthermore, adoptive transfer of immune CD8(+) cells from wild type mice to ST3Gal-I(-/-) mice increased their survival during infection with T. gondii. Our data show that parasite invasion via α2-3 sialic acid linkages might not contribute on host survival and indicate the impact that loss of α2-3 sialic acid linkages has on CD8(+) T cell populations, which are necessary for effective immune responses against infection with T. gondii.